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(54) Terminal apparatus^ device for detecting the mismatching of work/proiectlon line t>rldglng 
function in a synchronous communication netwoiic and the method 



(57) An optical receiver unit is connected to each of 
a work optical line and a protectkjn opttoal line, and after 
an optical signal is converted to an electrical signal, only 
the overhead of the signal is extracted. Furthermore, 
bytes accommodated in the overhead are demulti- 
plexed. K bytes are transferred to both an APS process- 
ing unit and a mismatching judgement unit. The 
mismatching judging unit judges whether or not a WTR, 



DNR, RR, etc. are set in the K1 byte received from the 
opposite station, compares the mode of the opposite 
station with the mode of its own station, and detects a 
mismatching between the modes of the opposite and 
own stations. The result of the detection is transferred to 
the APS processing unit, and if there is a mismatching, 
the mismatching is solved. 
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Description 

Background of the Invention 
Field of the Invention 

[0001 ] The present invention relates to a system with 
a 1 +1 switching function, applied to a synchronous com- 
munication network. 

Description of the Related Art 

[0002] A 1+1 switching function (1+1 MSP) based on 
ITU standards performs switching by transmitting and 
receiving K1 and K2 bytes provided in the overhead of 
the data frame in an SDH (Synchronous Digital Hierar- 
chy) or SONET (Synchronous Optical NETwork) net- 
work as bytes for monitoring and controlling behween an 
opposite apparatus and an own apparatus. In th's case, 
the settings of the own apparatus are known, but the 
settings of the opposite apparatus are unknown, since 
in the K1 and K2 bytes there are no Revertive/Non- 
Revertive mode settings (in order to simplify, hereinafter 
re^ertrve and non-re^ertive are called "rev" and "non- 
rev", respectively) and unidirectionalA)i-directional 
mode setthigs (in order to simplify; hereinafter uni-direc- 
tional and bi-directional are called "uni" and "bi", respec- 
tively) in the conventional North American SONET 
spedf ications. As a result some failure occurs when the 
apparatuses are connected. (For details of K1 and K2 
bytes, see ITU Recommendations G783.) 
[0003] Fig.1 explains the concept of a 1+1 MSP. 
[0004] In a communication network where station A 
and station B being terminal stations are opposed, sta- 
tions A and B comprise multiplexers 600 and 602 lor 
multiplexing and demultiplexing received signals and 
transferring to signal processing units located at a latter 
stage (not shown in the diagram), and optical transmit- 
ter-receiver units 604 and 605 connected to optical 
transmission lines, for transmitting and receiving light 
beams. A running (work) line and a stand-by (protec- 
tion) line each consist of a pair of an upward line and a 
downward line between the optical transmitter-receiver 
units 604 and 605 of stations A and 6. Switches 601 
and 602 are provided on tiie receiving side of the optical 
transmitter-receiver units 605 and 605, respectively, in 
stations A and B, and tiie switches 601 and 602 are to 
switch (bridge) the work and protection lines when a fail- 
ure occurs. A switch for automatically preforming this 
brklging using tiie above-mentioned K1 and K2 bytes is 
called an "APS (Automatic Protection Switch)". 
[0005] The configuration in Rg.1 shows a 1+1 brklg- 
ing function, and one protection line is provided for one 
work line. In a 1+1 MPS the transmitting side always 
continues to transmit the same signal in both the work 
line and the protection line, and tiie receiving side can 
receive the same signal by brklging the lines when a 
failure occurs. On the otiier hand, a bridging metiiod in 



which tiie transmitting side does not always transmit the 
same signal to both lines, and starts transmitting a sig- 
nal when the receiving side bridges the tines, is called a 
1:1 MSP. Atthough in a 1:1 MSP one protection line is 

5 provided Ibr one work line, a bndging method in which 
one protection line Is provided for a plurality (N pieces) 
of work lines Is called a 1 : N MSP 
[0006] The above-mentioned rev nxxJe and non-rev 
mode differ in whetiier or not a bridged protection line is 

10 bridged back the original work line when the failure is 
repaired. That is. in the case of a rev mode, the bridged 
protection line and the original work line are bridged 
back when the failure is repaired, and in the case of a 
non-rev mode the bridged protection line and tiie origi- 

15 nai work line are not brklged back. In the case of a uni 
mode, for example, when a failure is detected in station 
B. only on tiie receiving side of station B are the work 
line and a protection line brkJged, and station A does 
nothing. On the other hand, in the case of a fc» mode. 

20 when a failure is detected in station B and the work line 
and a protection line are bridged, this information is also 
transmitted to station A. and in station A too. the worii 
line and a protection line are bndged. 
[0007] Figs. 2 through 9 explain the problems caused 

25 by K1 and K2 bytes without the settings of a rev or non- 
rev mode, and a uni or bi mode. 
[0008] Rgs.2 through 5 show the case where a termi- 
nal station with a rev mode and a terminal station with a 
non-rev mode are opposed, and Figs. 6 through 9 show 

30 the case where a terminal station with a uni mode and a 
terminal station with a bi mode are opposed. In these 
diagrams a 1+1 MSP is presumed, and ttie diagranr\s 
are indicated in a 1:N compatible mode. Aitiiough an 
optimized 1+1 MSP based on the above-mentioned ITU 

36 Recommendations differs from a 1 :N MSP in the way of 
using the K1 and K2 bytes set in the overhead of a data 
frame in an SDH or SONET network, flie 1:N compati- 
ble mode of a 1+1 MSP means that in a 1+1 MSP K1 
and K2 bytes are used in the same way as in a 1 :N MSP 

40 [0009] Fig.2 explains tiie case where tiie own station 
is in a uni and rev mode, and the opposite station is in a 
uni and non-rev mode. 

[0010] When tiiere is no failure, a signal in which an 
NR (No Request) and "Os" are respectively assigned to 
45 K1 and K2 bytes, is transmitted from each terminal sta- 
tion. That is. ttiere is no request for an APS. In the same 
way, an NR is transmitted from tiie opposite station too. 
In this way. when tiiere is no failure, tiie NR continues to 
be exchanged between the own station and the oppo- 
se site station. When a failure is detected in tiie work line of 
tfie own station, an SF (Signal Failure) is set in tiie K1 
byte and is transmitted to the opposite station. This indi- 
cates that a feilure has oocuned in a work line fbr ti^ans- 
mrtti'ng signals from the opposite station to the own 
55 station. Therefore, when receiving an SF from the own 
station, tiie opposite station sets in tiie K2 byte a line 
nuniber for commanding which protection line to use In 
order to bridge the work line, and transmits the line 
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number to the own station. When receiving this line 
nutnbw. the own station bridges the work line and a pro- 
tection line of the line number designated in the K2 byte 
which is transmitted from the opposite station, sets 
infomwtion that the work Nne is in a status of failure in 
the K1 byte as an SF. and transmits the information to 
the opposite station. At this time, although the work line 
for transmitting signals from the opposite station is out 
of order, the protection line also transmits the same 
information, and both the own and opposite stations 
always use the protection line to receive the K1 and K2 
bytes. Accoixlingly. even if there is any failure in the work 
line the K1 and K2 bytes are normally received. It is 
because bridging is meaningless if there is also a failure 
in the protectton line when there is a failure in a work 
line, and the protection line is presumed to be normal 
when the bridging is perfomied so that a protection line 
is used to transmit and receive K1 and K2 bytes in this 
way. While the protection line is used, from the own sta- 
tion an SF continues to be transmitted, and the line s^ 
nal of the protection line continues to be transmitted 
from the opposite station. When it is detected on the 
own station side that the failure of the work line is 
repaired, the protection line Is bridged back over to the 
work line, and an NR is transmitted to the opposite sta- 
tion. When the opposite station has received ttie NR. 
the opposite station judges that the work line is 
restored and also transmits an NR to the own staton. In 
this way, when bridging and bridging-back due to a fail- 
ure are performed on the own station side with a uni and 
rev mode, there is no problem. 
100111 Fig.3 explains the case where the own station 
is in a uni and non-rev mode, and the opposfte statfon is 
in a uni and rev mode. 

[001 21 In ttiis drawing too. when there is no failure in 
both the own and opposite stations, a K1 byte is trans- 
mitted as an NR consisting of "Os". When ttiere is a fail- 
ure in ttie own station, an SF is set in the K1 byte m the 
own station, and the K1 byte is transmitted to the oppo- 
site station in the same way as described in Fig. 2. 
When receiving the K1 byte, ttie oppostte station sets a 
line number for a protection line in ttie K2 byte, and 
transmits ttie K2 byte to ttie own stefion. The own sta- 
tion bridges ttie work line and a protection line accord- 
ing to the command of this line number. Since a 
protectton line is used to ttansmit and receive K1 and 
K2 bytes as descr'toed above, ttiere is no problem in ttie 
transmisstonofttieKI and K2 bytes even when ttiere is 
a failure in the work line. After bridging the work line and 
a protection line, ttie own station sets an SF m ttie K1 
byte in order to indicate ttiat ttie work line is out of ader. 
and teansmits ttie K2 byte to the opposite station. The 
opposite station sets a line number for a protection line 
in ttie K2 byte, and transmits ttie K2 byte to ttie own sta- 
tion Such transmission and reception of K1 and l« 
bytes are repeated until the failure is repaired. When it 
is detected ttiat ttie failure is repaired, ttie own station 
stop ttansmWing an SF However, since ttie own stefton 



is in a non-rev mode, ttie own stefion sets a DNR (Do 
Not Revert) in ttie K1 byte, and ttansmits ttie K1 byte to 
ttie opposite station. This means that the own station 
does not bridge back to ttie wortt linft On ttie other 
5 hand, since ttie opposite station in a rev mode, fine 
opposite station waits for an NR Ibr indicaHng ttiat ttie 
failure of ttie wxW line is repaired. Under these circum- 
stances, since instead of an NR which is ttansmitted 
when ttiere is no failure a DNR is ttansmitted to ttie 
,0 opposite station, mismatching between rev and non-rev 
modes occurs. Alttiough what kind of process is «e- 
cuted depends on ttie design of ttie apparatus when ttie 
opposite station receives ttie DNR. in ttie worst case ttie 
line may be disconnected. Alternatively, as shown in ttie 
,5 diagram, ttie opposite station may judge that ttie failure 
is not yet repaired, and may ttansmit a K2 byte with a 

line number for a protection Una Meanwhile, since ttie 
own Station waits for a reply to ttie DNR. communicatton 
may be continued in a status where neittier of the ste- 
«, tions can ever get an expected reply. Alternatively, ttie 
status may be judged to be an error, and ttie bndgmg 
may get into troutsle. 

[001 31 Fig.4 explains ttie case where ttie own station 
is in a bi and rw mode, and ttie opposite station is in a 

25 bi and non-rev mode. 

[0014] When ttiere is no faUure, an NR is exchanged 
between ttie own and opposite stations. When it is 
detected ttiat ttiere is a failure in ttie own station, ttie 
own station sets an SF in ttie K1 byte, and ttansmite the 
30 K1 byte to the opposite station. The opposite station 
bridges ttie work line and a protection line, sets a line 
number for ttie protection line to be bridged in ttie K2 
byte, and transmite ttie K2 byte to ttie own station. It is 
in order to indicate in wrtiich direction ttie failure occurs 
35 ttiat in ttiis case ttie K1 byte ttansmitted from ttie oppo- 
site station is set to "00100001", which is stipulated m 
ITU Recommendations mentioned earlier. When receiv- 
ing ttie K1 and K2 bytes from ttie opposite station, ttie 
own station bridges ttie work line and a protection line, 
40 sets a line number of ttie brWged protection line and an 
SF in the K2 and K1 bytes, respectively, and ttansmite 
ttie K1 and K2 bytes to ttie opposite station. When 
receiving ttie Kl and K2 bytes, the opposite station ver- 
ifies ttiat ttie Kl and K2 bytes are designated by «ie 
45 bridged protectton line, and returns ttie signal in which 
"00100001 " tor indicating failure inlonnation and ttie line 
nun*er of ttie protection line are set in ttie Kl and K2 
bytes, respectively, to the own station. When receiving 
ttie Kl and K2 bytes, ttie own statton ttansmite a WTR 
so (Wfait To Restore) for commanding ttie opposite station 
to wait for ttte repair of ttie failure in ttie work line, and 
ttansmite ttie K1 bytes to the opposite station, since ttie 
own station is in a rev mode. At ttiis time in ttie K2 byte 
ttie line number of the protection line is set On ttie other 
55 band, since the opposite station is in a non-rev mode, 
ttie opposite station waits tor a signal witti an SF set in 
ttie Kl byte. Therefore, when receiving ttie WTR, ttie 
bridging gete into ttouWe. since ttie opposite station 
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receives an unexpected signal. Although what actually 
occurs depend on the design of the apparatus, both the 
own and opposite stations enter a status where an 
expected signal is never received. If, even when receiv- 
ing the WTR, the opposite station holds the bridging 5 
status, the opposite station continues to transmit a sig- 
nal in which failure information and the line number of 
the protection line are set in the K1 and K2 bytes, 
respectively, to the own station. 

[001 5] Fig.5 explains the case where the own station 10 
is in a bi and non-rev mode, and the opposite station is 
in a bi and rev mode. 

1001 6] As descrtoed earlier, when there is no failure, 
an NR is set in the K1 byte, the K1 byte is exchanged, 
and thereby there is no problem. When it is detected in is 
the own station that there is a failure in the work line, an 
SF is set in the K1 byte in the own station, and the K1 
byte is transmitted to the opposite station. When receiv- 
ing the K1 byte, the opposite station sets failure informa- 
tion and the line number of the protection line in the K1 20 
and K2 bytes, respectively, and transmits the K1 and K2 
bytes to the own station. When receiving the K1 and K2 
bytes, the own station bridges the work line and a pro- 
tection line. Then, the own station sets an SF and the 
line nurrtoer of a protection line in the Kl and K2 bytes. 2s 
and transmits the Kl and \(2 bytes to the opposite sta- 
tion. Then, the exchange of such signals is continues 
until the failure is repaired. When the failure is repaired, 
since the own station is in a non-rev mode, it sets a DNR 
for requesting not to bridge back to the work line in the 30 
Kl byte, and transmits the signal to the opposite station. 
However, since the opposite station is in a rev mode, the 
opposite station waits to receive a WTR. Thus, a mis- 
matching of mode occurs. Although what kind of prob- 
lem is caused by this mismatching of mode depends on 3S 
how the actual apparatus is designed, in the worst case 
signals are disconnected. When the opposite station is 
configured so as to hold the bridging status as it is after 
receiving the DNR, as shown in the diagram, failure 
information and the line number of the protection line 40 
are set in the K1 and K2 bytes, respectively, and the sig- 
nal is transmitted to the own station. 
[0017] Fig.6 explains the case where the own station 
is in a uni and rev mode, and the opposite station is in a 
bland rev mode. ^ 
[0018] When a failure is detected in the own station, 
the information is transmitted to the opposite station as 
the SF of the Kl byte. Since the opposite station is in a 
bi mode, the opposite station bridges the work and pro- 
tection lines, and transmits an RR (Reverse Request) so 
being a request for bridging to the own station. When 
receiving the RR, the own station reads the protection 
line number in the Kl byte, and bridges the work and 
protection lines. Since the own station is in a uni mode, 
the own station sets an SF for indicating that the work ss 
line out of order in the K1 byte, and transmits the signal 
to the opposite station. Although the opposite station 
waits for the signal from the own station in which the lin 



nunijer of tiie protection line is set in the K2 bytes, in 
the K2 byte the same line nunfoer as tiie K2 byte trans- 
mitted from the opposite station together with the RR is 
not set, since ttie own station is in a uni mode. There- 
fore, a channel (ch) mismatching occurs, and after a 
predetemtined time (50 milli-seconds later) an alarm 
sounds. Since the opposite station is in a bi mode, ttie 
opposite station continues to wait for ttie signal in which 
the channel is set in ttie K2 byte. Meanwhile, since ttie 
own station is in a uni mode, ttie own station only con- 
tinues to transmit an SF. TTiis situation continues until 
ttie failure is repaired. When the failure is repaired, ttie 
own station bridges back between the work and protec- 
tion lines (ttie own station is in a rev mode), and trans- 
mits an NR to tiie opposite station. When receiving ttie 
NR, the opposite station bridges back between ttie work 
and protection lines. Thus, ttie number of ttie line cur- 
rentiy used by the K2 byte transmitted from ttie own sta- 
tion and ttie number of ttie line currentiy used by ttie K2 
byte transmitted from ttie opposite station coincide witti 
each ottier, and thereby ttie channel mismatching is 
solved. In ttiis way, in ttie case of Fig. 6. a channel mis- 
matching alami continues to sound until the failure is 
repaired. Even in tills case, ttiere is a possibility ttiat the 
bridging status gets into trouble due to a channel mis- 
matching. 

[001 91 Rg.7 explains ttie case where the own station 
is in a bi and rev mode, and tiie opposite station is in a 
uni and rev mode. 

[0020] As described earlier, when tiiere is no failure, 
an NR is exchanged between ttie own and opposite sta- 
tions. When a failure is detected in the own station, a K2 
byte witti an SF is transmitted from the own station. 
When receiving ttie K2 byte, ttie opposite station sets 
the line number of ttie protection line to be used in ttie 
K2 byte, and returns ttie K2 byte to ttie own station. 
Since the opposite station is in a uni mode, ttiere is no 
problem. Meanwhile, since ttie own station is in a bi 
mode, the own station warts for an RR from the opposite 
station. However, since nothing is set in the K1 byte 
transmitted from the opposite station, a channel mis- 
matehing occurs on tiie own station side, and after a 
predetermined time (50 milli-seconds in tiie case of 
Flg.7) an alarm sounds. Although ttie own station con- 
tinues to transmit an SF to ttie opposite station, ttie 
opposite station continues to transmit a signal in which 
"OS" and ttie line nunrtber are set in ttie Kl and K2 bytes, 
respectively, to tiie own station, since ttie opposite sta- 
tion is in a uni mode. This situation continues until ttie 
failure is repaired. 

[0021] When ttie repair of ttie failure is detected in ttie 
own station, ttie wak line is restored to normal condi- 
tions, an NR is transmitted from tiie own statton. and 
ttiereby the channel mismatching is solved. The oppo- 
site station receives an NR from ttie own station, and 
transmits an NR to the own station. 
[0022] In ttiis way. since on tiie own station side ttie 
failed work line is bridged by a protection line, the own 
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Station waits for an RR from the opposite s^ton J|^o*»- 
ever since the RR is never transmitted, the own station 
cannot bridge the lines. Accordingly, an APS unit cannot 
operate normally due to the channel mismatching. 
[00231 Fig.8 explains the case where the own station 
is in a uni and non-rev mode, and the opposite station is 
in a bi and non-rev mode. 

r00241 When there is no failure, an NR is exchanged 
Lween the own and opposite stations. When a failure 
is detected in the own station, an SFissetintheKl byte 

in the wn station, and the K1 byte is transmrtted from 
the own station. When receiving the K1 byte, the oj^o- 
site station bridges the lines on the transntitBno side, 
sets an RR and the protection line number in the Kl and 
V2 bytes, respectively, and transmits the K1 and K2 
t)ytes to the own statioa The own station rea(te the pro- 
tection line nuiTter in the K2 byte transmitted from the 
opposite station, bridges the failed work line anda pro- 
tection line, and transmits an SF to the opposite staJKXi. 
Since the opposfte station is in a bi mode, the opposrte 
station expects a signal of which the number of the 
tKidged protection line is set in the K2 byte. However, 
since Ihe own station is in a uni mode, the opposrte sta- 
tion cannot get the expected signal. >^dinjy me 
opposite station judges that a channel ""smatching 
0^8. and after a predetermined time an alarm 
sounds. Although the opposite station continues to 
tra,«mit an RR hoping to get the expected reply su*a 
reply is not returned from the own station, and therein 
the channel mismatching continues. When the repair of 
the failure is detected in the own station, a DNR istrans- 
mitted from the own station to the opposite staton. 
However as the line number of the bridged protection 
line is not still set in the K2 byte, the of^rt* ftjo" 
judges that the line of the line number designated by the 
opposite station is not bridged, and thereby the channel 
mferratchmg continues. In this case, the bridging status 
gets into trouble, and in the worst case there is a possi- 
bilrty that the signals may be disconnected. 
[00251 Rg 9 explains the case where the own station 
is in abi and non-rev mode, and the opposite station is 
in a uni and non-rev mode. . ^^^^i- 

100261 When the occunrence of a failure IS detected in 
he own station. K bytes (K1 and K2 bytes) transmrtted 
from the own station change from NR to SF. When 
receiving the K bytes, the opposite station sets the line 
number of a protection line to be bridged in a K2 byte, 
and transmrts the K2 byte to the own station. However, 
since the own station is in a bi mode, the own sfation 
waits for an RR. Accordingly, when the own station 
receives the K bytes from the opposite station, a chan- 
nel mismatching occurs. Although the own station con- 
tinues to transmit an SF until an RR is transmitted from 
the opposite station, the status where an RR cannot be 
received continues. When the repair of the failure is 
detected in the own stetion. the own station transmite a 
DNR since the own station is in a bi and non-rev mode. 
How^ r. since the opposrte station waits for an NR. the 



bridging process does not operate normally, and 
thereby the channel mismatching continues. 
[0027] As described above, since conventionally there 
are no mode settings of rev/hon-rev and blAini in the Kl 
5 and K2 bytes, the own station cannot know the nwde Of 
the opposite station. Accordingly, there is a good possi- 
bility that an APS unit may not operate normally, such as 
the facts that a channel mismatching alarm sounds for 
ever, signals are <fisconnected depending on the design 
10 of an apparatus, etc. 



Summary of the Inveirtlon 

10028] It is an object of the present invention to pro- 
,5 vkle a failure detection apparatus for detecting the 
mode of an opposite station and matching the mode of 
the own station with the mode of the opposite station in 
a synchronous communicafion network. 
100291 The temiinal stetion of the present invention is 
20 a temiinal station in a synchronous communication nrt- 
work where date are exchanged in units of frames 
including an overhead for storing a control signal, and is 
characterized in comprising an extraction unit for 

extracting information for ln*a»^J«>"f 
25 needed to execute a process of automatically bndging a 

work line and a protection line from a received over- 
iiead. a mismatching judgment unit for judging a mis- 
matching between the worWprotection line bndging 
mode of a terminal station transmrtting the information 
30 and the worWprotection me bridging mode Of the o/m 
temiinal station by judging whether or not the reque«^ 
contents of the intomnation are not used inthe wori^ 
tection line bridging mode of the own terminal station, 
and an automatic bridging unrt for matching based on 
35 the judgement resuH of the mismatching judgement unit 
the worWi)rotection line bridging mode of the own termi- 
nal station with the worWtxxrtection line bridging mode 
of a temiinal station transmitting the information. 
[0030] The apparahjs of the present invention IS a mis- 
40 matching detection apparatus for dete^ng the mis- 
matching of an inter-station operation mode relating to 
an automatic worWprotection line bridging process pro- 
vided in terminal stations in a SONET or SDH commu- 
nication networi*. and is characterized in compnsiij a 
45 comparison unit tor judging whether or not a predeter- 
mined request relating to the woritfprotection line bndg- 
ing process is set in K bytes exbBCted froni signals 
rweived by the own terminal station, and a mode judge- 
ment unit tor comparing the operation mode of a lerm^ 
50 nal Station transmitting the signal Which IS obtmnedfrorn 
ttie judgement result of the comparison unrt wrth the 
operation mode of the own terminal station, judging 
whettier or not both operation modes coincide with each 
other, and outputting the result of ttie judgement. 
55 100311 The method in the first aspect of ttie present 
invention Is an operation mode mismatching ludging 
mettwd for terminal stations in a synchronous commu- 
nication networi< where date are exchanged in units of 
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frames including an overhead for storing a control sig- 
nal, and is characterized in comprising (a) a step of 
extracting information Indcacting request contents 
needed to execute a process for automatically bridging 
a work tine and a protection line from a received over- 5 
head, (b) a step of judging a mismatching between the 
workilprotection line bridging mode of a terminal station 
transmitting the information and the work^rotection line 
bridging mode of the own terminal station by judging 
whether or not the request contents of the information w 
are not used In the work/)3rotection line bridging mode 
of tiie own terminal station and (c) a step of matching 
k)ased on the judgement result of step (b) the work/pro- 
tection line bridging mode of the own terminal station 
with the work/k}rotection line bridging mode of a temnina! is 
station transmitting the information. 
[00321 The method in tiie second aspect of the 
present invention is a mismatching detecting method for 
detecting the mismatching of an inter-station operation 
mode relating to an autonr^atlc work/protection line 20 
bridging process provided in terminal stations in a 
SONET or SDH communication network, and is charac- 
terized in comprising (a) a step of judging whettier or 
not a predetemif ned request relating to tfie work/protec- 
tion line bridging process is set in K bytes extracted from 2& 
signals received by tiie own terminal station and (b) a 
step of comparing the operation mode of a terminal sta- 
tion transmitting tiie signal which is obtained from the 
judgement result of ttie step (a) wittt tfie operation mode 
of the Gwn terminal station, judging whetiier or not both 30 
operation modes coincide with each otiier, and output- 
ting tiie result of the judgement 
(0033] According to tiie present invention, tiie nxxle of 
an opposite station can be detected by judging whetiier 
or not tiie contents of transmitted information are unique 35 
to a specific operation mode even If information on the 
operation modes of both terminal stations executing the 
bridging process is not set in information for an auto- 
matic wori^rotection line brkiging process provided in 
the overiiead of a frame exchanged between tenninal 40 
stations through a synchronous communication net- 
work. Thus, it can be known whether or not tiiere is a 
mode mismatching by comparing ttie detected opera- 
tion mode of the opposite station witii tiie operation 
mode of tiie own station. Thus, the supenn'sor of the 45 
network can operate so as to match the nKXtes of both 
terminal stations. A terminal station itself can automati- 
cally solve tiie mismatching of an operation mode 
between tiie opposite station and the own station by 
modifying the operation mode of tiie own station. 50 
[0034] Accordingly, inconveniences due to tiie design 
of an actual apparatus such as tiie continuation of alarm 
sounding, tiie disconnection of signals, etc. due to the 
mismatching of operation modes can be avoided. Even 
when two ternninal stations in communication are manu- ss 
factured by different makers, unexpected Inconven- 
iences due to the mismatching of operation modes can 
be avoided by a work/jorotection line brkJging process 



and can continue to be nomnally operated. 
Brief Desciiption f the Drawings 
[0035] 

Rg.1 explains the concept of a 1+1 MSP. 

Rg.2 explains tiie problems caused by K1 and K2 

bytes wittiout tiie settings of a rev or non-rev mode. 

and a uni or bi mode (N0.I). 

Fig.3 explains tiie problems caused by K1 and K2 

bytes witiiout the settings of a rev or non-rev mode. 

and a uni or bi mode (No.2). 

Rg.4 explains tiie problems caused by K1 and K2 

bytes wittiout the settings of a rev or non-rev mode. 

and a urti or bi mode (No.3). 

Fig.5 explains tiie problems caused by K1 and 1^ 

bytes without tiie settings of a rev or non-rev nKxle. 

and a um or bi mode (No.4). 

Rg.6 explains tiie problems caused by K1 and K2 

bytes witiiout the settings of a rev or non-rev mode, 

and a uni or bi nrxxie (No.5). 

Fig.7 explains ttie problems caused by K1 and K2 

bytes witiiout tiie settings of a rev or non-rev mode. 

and a uni or bi mode (N0.6). 

Rg.8 explains tiie problems caused by K1 and K2 

bytes wittiout the settings of a rev or non-rev mode. 

and a uni or bi mode (No.7). 

Rg.9 explains tiie problems caused by K1 and K2 

bytes wittiout the settings of a rev or non-rev mode, 

and a uni or bi mode (N0.8). 

Rg. 10 is a block diagram showing ttie configuration 

of a terminal station (tiie own station or an opposite 

station) according to the embodiment of tiie present 

invention. 

Rg, 1 1 is a block diagram of a circuit for judging tiie 
rev/non-rev mode of a mismatching judgement unit. 
Rg. 12 is a block diagram of a circuit for judging tiie 
uniA)f mode of a mismatching judgement unit. 
Rg. 13 is a circuit block diagram of a mismatching 
judgement unit with tiie judgement configuration of 
both revAion-rev mode and uni/bi mode. 
Rg. 14 is a flowchart showing a process executed 
by an APS processing unit. 

Description of the Preferred Embodiments 

[0036] In order to solve the above described conven- 
tional problem, a mismatching shall be judged and tiie 
operation mode of tiie own apparatus shall be automat- 
ically modified by continuously monitoring information 
set in tiie own apparatus (own station) and the contents 
of K1 and K2 bytes transmitted from a partner (opposite 
station), waiting for ttie K1 command for distinguishing 
tiie partner's mode, and oomparing the partner's mode 
witti tiie own mode. 

[0037] Rg. 10 is a block diagram showing the config- 
uration of a terminal station (tiie own station or an oppo- 
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site station) accx>rcyng to the embodiment of the present 
invention. 

[0038] In the present invention a mismatching judge- 
ment circuit 106 is provided for extracting K bytes from 
an overhead byte (OHB) demultqi^exer unit 104. judging 
a nrtismatching between the opposite station and the 
own station, and inputting the result to an APS process- 
ing unit 105. For the transmission lines optical lines are 
provided, and a pair of a work line and a protection line 
are provided on both the receiving and transmitting 
sides. Optical receiver units 100-1 and 100-2 are con- 
nected to the protection and work lines, respectively, on 
the receiving side, and convert transmitted optical sig- 
nals to electric signate. The overhead of a frame which 
consists of the transmitted signals is extracted tyy the 
optical receiver units 100-1 and 100-2, and transfen-ed 
to the overhead byte demultiplexer unit 104. On the 
other hand, the payload of the frame is transmitted on 
both the optical work and protectkHi lines, and the pay- 
load is inputted to both of the switching units 101 -1 and 
101-2. The switching units 101-1 and 101-2 bridge the 
lines for an APS according to an inputted control signal. 
The signals of the line selected by the switching units 

101- 1 and 101-2 are demultiplexed to signals for each 
channel by demultiplexers 102-1 and 102-2. and trans- 
ferred to an interface unit 103. Although It is shown in 
the diagram that each of the demultiplexers 102-1 or 

102- 2 and the interlace 103 are connected by one 
cable, in fact, the same number of cables as the number 
of channels are provided. The interface unit 103 inter- 
faces to a data processing apparatus located at a next 
stage or another comnxinication network. 

[0039] After data transferred from a data processing 
apparatus or another communication network are input- 
ted to an internee unit 1 10 for each channel, the data 
are duplicated to the signals for the work and protection 
lines, and the signals for the work and protection lines 
are inputted to multiplexer units 109-1 and 109-2. 
respectively. The multiplexer units 109-1 and 109-2 mul- 
tiplex signals for each channel. The signals outputted 
from the multiplexer units 109-1 and 109-2 are inputted 
to both of the optical transmitters 108-1 and 108-2. 
Overhead signals firom an overhead byte multiplexer 
unit 107 are also inputted to the optical transmitters 
108-1 and 108-2. Then, the overhead signals tor the 
work and protection lines from the OHB multiplexer unit 
107 are multiplexed in the optical transmitter units 108- 
1 and 108-2 with the data signals for the work and pro- 
tection lines from the multiplexer units 109-1 and 109-2, 
the data signals for the work and protection lines and 
the overhead signals fbr the work and protection lines, 
respectively, are assembled into frames for the work 
and protection lines, furthermore the frames for a work 
line and the frames for a protection line are converted 
into optical signals for the work and protection lines, and 
the frames for the work and protection lines are trans- 
mitted to the work and protection lines, respectively, on 
the transmitting side. In the case of HI MSP. signals 



transmitted to the work and protection lines have infor- 
mation with all the same contents. 
[0040] Overhead signals demultiplexed by the optical 
receiver units 100-1 and 100-2 are further demulti- 

5 plexed to indivkJual overhead bytes by the overhead 
byte demultiplexer unit 104, and each overhead byte is 
transfenred to an appropriate unit for the next process- 
ing. That is, after K bytes used for an APS are released 
from triple protection, the K bytes are transfenred to the 

10 APS processing unit 105. The APS processing unit 105 
executes a series of processes described later, and per- 
forms an automatic work/protection line bridging. The K 
bytes outputted from the overhead byte demultiplexer 
unit 104 are also inputted to a mismatching judgement 

15 unit 1 06. The mismatching judgement unit 1 06 monitors 
the K bytes. Then, when bridging is performed based on 
the mode of the own station, the mismatching judge- 
ment unit 106 detects the set value of a K byte which is 
not ecpected to be transmitted firom the opposite sta- 

20 tion. If this value is detected, the mismatching judge- 
ment unit 106 reports to the APS processing unit 105 
that there is a mode mismatching. The mismatching 
judgement unit 106 is described later. There are two 
kinds of modes for terminal stations: one is a uni/bi 

25 mode and the other is a rev/non-rev mode. For this rea- 
son, the mismatching judgement unit 106 also has a 
configuration for judging the uni/bi and rev/hon-rev 
modes. When receiving the result of the mismatching 
judgement unit 106, the APS processing unit 1 05 gener- 

30 ates a control signal for matching the modes of the own 
station and the opposite station, and inputs the control 
signal to the switching units 101-1 and 101-2. The 
switching units 101-1 and 101-2 input to the APS 
processing unit 105 a status signal indicating in which 

35 status the brkiging is currently set. Thus, the APS 
processing unit 105 can check whether or not the APS 
units 101-1 and 101-2 are in a status designated by the 
control signal. Each overhead byte processed by the 
APS processing unit 105 and each overhead byte 

40 processing unit, not shown in the diagram, is multi- 
plexed by an overhead byte multiplexer unit 107, Is 
assembled into an overhead, and is inputted to the opti- 
cal transmitter units 108-1 and 108-2. 
(0O41 ] Rg. 1 1 is a block diagram of a circuit for judging 

45 the rev/non-rev mode of a mismatching judgement unit. 
[00421 In order to execute a bridging process using 
data after being triple-protected by the OHB demulti- 
plexer unit 104, the K bytes check using 4-bit compara- 
tor circuits 201 and 202 whether a received K1 byte 

50 after being triple-protected receives a DNR (Do Not 
Revert) or a WFR (Wait To Restore) signal. Then, the 
result is stored in latch circuits 203 and 204. When 
receiving a DNR and a WTR, this Kl signal indicates 
that the opposite station is in a non-rev mode and in a 

55 rev mode, respectively Since in this case both DNR and 
WTR signals do not become "H" simultaneously, this 
DNR or WTR signal is compared with the nxxJe in which 
the own station is currently set. The result of tiie com- 
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parison is indicated by the output of an OR circuit 208. 
The output t)ecomes an V level and an "H" level when 
there is no mismatching and when there is a mismatch- 
ing, respectively. This result is reported to the APS 
processing unit 105. and the judgement signal of which 
an output level converter unit 210. for example, consist- 
ing of a photo-coupler, etc. has converted the output 
level by a relay, etc. is also transmitted to an alarm gen- 
erator circuit, not shown in the diagram. Furthemiore. 
the MSP operation mode of the own station is inverted 
by an EX-OR circuit 209. the inverted mode is reported 
to the APS processing unit 105. and a work/protection 
line bridging sequence based on the K1 and K2 bytes is 
matched with a partner's mode. Thus, the mode mis- 
matching of a rev^on-rev mode can be detected, and 
thereby the operation mode of the opposite station can 
t>e modified. 

[00431 That is, after the K1 byte is triple-protected by 
the OHB demultiplexer unit 104. the K1 byte is inputted 
to 4-bit corrparator circuits 201 and 202. If as a result of 
the comparison a matching cannot be obtained, these 
4-bit corrparator circuits 201 and 202 are configured so 
as to output a signal of an "H" level. The 4-bit compara- 
ta circuit 201 judges whether ornot a DNR is set in the 
leading 4 bits of the K1 byte. If it is judged that a DNR is 
transmitted from the opposite station, it indicates that 
the opposite station is in a non-rev mode. On the other 
hand, the 4-bit comparator circuit 202 judges whether or 
not a WTR is set in the leading 4.bits of the K1 byte. If it 
is judged that a WTR is transmitted from the opposite 
station, it indicates that the opposite station is in a rev 
mode. If neither a DNR nor a WTR are set in the K1 
byte, a signal of an "H" level is inputted from both 4-bit 
comparator circuits 201 and 202 to the latch circuits 203 
and 204. Since the latch circuits 203 and 204 are reset 
both when the power of the own station is turned on and 
when a mode is modHied. a signal of an "L" level is out- 
putted from both 4-bit comparator circuits 201 and 202 
to the latch circuits 203 and 204. 
[0044] The latch circuits 203 and 204 shown in the 
diagram are configured so as to store latched signals 
when a signal of an "H" level is inputted to a SET termi- 
nal. Therefore, if neither a DNR nor a WTR are 
detected, a signal of an "H" level is inputted to the SET 
terminals of the latch circuits 203 and 204. and an V 
level is outputted from both latch circuits 203 and 204 
when the latch circuits 203 and 204 are reset. The sig- 
nals off an "L" level outputted from each of the latch cir- 
cuits 203 and 204 are inputted to AND circuits 206 and 
207, and a signal indicating the mode of the own station 
is also inputted. In the diagram the signal indicating the 
mode of the own station is conf igured so that T" and 
"H" levels indicate rev and non-rev modes, respectively 
This signal indicating the mode of the own station is 
inputted to th AND circuit 207 as it is. and the signal 
indicating the mode of the own station is inverted by an 
inverter 205 and inputted to the AND circuit 206. 
[0045] When both outputs from the latch circuits 203 



and 204 are at an "L" level, both the outputs of the AND 
drcurts 206 and 207 become "L" levels. Therefore, the 
output of an OR circuit 208 at the next stage becomes 
an V level, and as a result off the judgement a "normal" 
5 signal is outputted. An output level converter unit 210 
converts the levels off signals using a photo-coupler, 
etc.. and transfers the result to an alarm generator cir- 
cuit {not shown in the diagram). The result of the judge- 
ment is transferred to an APS processing unit 105, and 
10 is also irputted to the EX-OR circuit 209. Although a sig- 
nal indicating the mode of the own station is inputted to 
the EX-OR circuit 209, the signal indicating the nrwde off 
the own station is also transfen'ed to the APS process- 
ing unit 105 as a mode to be operated as it is, since the 
,5 input from the OR circuit 208 is at an "L" level. 

[0046] When either a DNR or a WTR is detected in the 
4-b'it comparator circuits 201 and 202. either of the out- 
puts of the 4-brt comparator circuits 201 and 202 
becomes a "L" level. Since the opposite station is in 
20 either a rev mode or a non-rev mode, both a DNR and a 
WTR are never delected simultaneously. When a signal 
of an "L" level is outputted from either of the 4-bit com- 
parator circuits 201 and 202, either off the outputs off the 
latoh circuits 203 and 204 becomes an "H" level. 
25 [0047] The AND circuits 206 and 207 output a signal 
indicating the mode of the own station and an AND sig- 
nal extracted from the latch circuits 203 or 204, respec- 
tively H a WTR is detected when the own station in a rev 
mode, both the outputs from the AND circuits 206 and 
30 207 become "L" levels. Therefore, the output of the OR 
circuit 208 is at an "L" level. H a DNR is detected when 
the own station is in a rev mode, the outputs of the AND 
circuits 206 and 207 become "H" and "L" levels, respec- 
tively. Accordingly, the output of the OR circuit 208 
35 becomes an "H" level, and thereby a mode mismatehing 
is detected. If a DNR is detected when the own station 
is in a non-rev mode, the outputs of the AND circuits 
206 and 207 become "L" levels, and the output of the 
OR circuit 208 is at an "L" level. If a WTR is detected 
40 when the own statton is in a non-rev mode, the output of 
the OR circuit 208 becomes an "H" level, since the out- 
puts of the AND circuits 207 and 206 become "H" and 
"L" levels, respectively, and thereby a mode rrtsmatch- 
ing is detected. 
45 [0048] Since a mode mismatching is indicated when 
the output of the OR circuit 208 is at an "H" level, the 
signal indicating the mode of the own station is inverted 
by the EX-OR circuit 209. and a signal indicating to 
which mode the mode of the own station should be 
50 modrtied is outputted to the APS processing unit 105. 
That is. when ttie own station is in the rev and non-rev 
modes, signals off non-rev and rev nxxles are trans- 
fen'ed to the APS processing unit 105. 
[0049] Although in the above description "H" and X" 
55 levels are assigned to specific modes or signals, the "H" 
and "L" levels can be properly exchanged H ttie function 
of the circuit shown in the diagram is guaranteed. 
[0050] Fig.12 is a block diagram of a circuit for judging 
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the uniA)i mode of a nriismatching judgement unrt. 
[0051 ] Since an RR (Reverse-Request) is received by 
either the own station or the opposite station when the 
modes are mismatched, a 4-bit comparator circuit 301 
for detecting an RB is provided to detect the BR on an s 
uni-mode side and to modify the operation mode after a 
triple protection process, and the result of the detection 
is stored in the latch circuit 302. When tiie RR is 
received, that tiie opposite station is in a bi mode is set 
in tiie latch circuit 302. When tiie opposite station is in a io 
bi mode, it is judged by logical operation between this 
result and the own station's mode whether or not the 
opposite station is mismatched with tiie own station. 
[0052] This result is reported to the APS processing 
unit 1 05, and is also reported to the alarm generator dr- is 
cuit (not shown in the diagram) after tiie signal level is 
converted by an output level converter unit 305 consist- 
ing of a photo-ooupler, etc. Furtiiemnore, tiie MSP oper- 
ation mode of the own station is inverted by an EX-OR 
circuit 306, tiie inverted MSP operation mode Is 20 
reported to the ASP processing unit 105, and a bridging 
sequence based on the K1 and K2 bytes is matched 
witii tiie mode of the opposite station. Thus, a uni/bi 
mode mismatching can be detected and thereby an 
operation mode can be modified. 2s 
[0053] That is. it can be judged in a 4-bit comparator 
circuit 301 whettier or not an RR is set in tiie higher- 
order 4 bits of tiie K1 byte triple-protected by an over- 
head byte demultiplexer unit 104. When an RR Is not 
detected, a signal of an "H" level is outputted from the 4- 30 
bit comparator circuit 301, and is inputted to the SET 
terminal of the latch circuit 302. The latch circuit 302 is 
reset both when the power of tiie own station is turned 
on and when tiie mode is modified, and outputs a signal 
of an "L" level. Since tiie output of tiie latch circuit 302 35 
does not change when tiie input to tiie SET terminal is 
at an "H" level, a signal of an "L" level is outputted. The 
signal from the latch circuit 302 is inputted to an AND 
circuit 303. A signal indicating tiie mode of the own sta- 
tion is also inputted to tiie AND circuit In tiie diagram 40 
"L" and "H" levels are assumed to indicate uni and bi 
modes, respectively The logic of the signal indicating 
the mode of tiie own station is inverted by an inverter 
304 and inputted to tiie AND circuit 303. 
[0054] When a signal of an "L" level is inputted from 45 
the latch circuit 302 to tiie AND circuit 303, a signal of 
an "L" level is outputted from ttie AND circuit 303 when 
the own station is in botii the uni and bi modes. Accord- 
ingly, as a result of ttie judgement a "normal" signal is 
outputted. TTiis signal is inputted to both tiie APS 50 
processing unit 105 and the EX-OR circuit 306. A signal 
Indicating the mode of tiie own station Is also inputted to 
the EX-OR drcuK 306, and is transfened to the APS 
processing unit 105 as a mode to be operated by the 
own station. When a signal inputted from the AND or- 55 
cuit 303 to the EX-OR circuit 306 is at an "L" level, the 
signal indicating the mode of the own station is output- 
ted from the EX-OR circuit 306 to the APS processing 



unit 105 as it is. 

[0053 When an RR is detected in the 4-bit compara- 
tor circuit 301 . tiie outputs of ttie 4-bit comparator circuit 
301 and the latch circuit 302 become "L" and "H* levels, 
respectively This indicates that tiie opposite station is in 
a bi mode. When the signal of an "H" level is inputted to 
tiie AND circuit 303 from tiie latch circuit 302, signals of 
"H" and "L" levels are outputted from tiie AND circuit 
303 when tiie signal indicating ttie mode of tiie own sta- 
tion is at tiie "L" and "H" levels, respectively Accord- 
ingly when the mode of the own station is in a uni mode, 
a mode mismatching is detected. A signal Indicating tiie 
mode mismatching is transferred to the APS processing 
unit 105, and is outputted to tiie alarm generator unit 
(not shown in the diagram) tiirough an output level con- 
verter unit 305. This signal is also inputted to tiie EX-OR 
circuit 306. which inverts ttie signal indicating tiie mode 
of tiie own station, and tiien is transferred to tiie APS 
processing unit 105. That is, signals of "H" and "L" lev- 
els are outputted to tiie APS processing unit 105 when 
tiie mode of tiie own station is in tiie uni and bi modes, 
respectively 

[0056J In tills circuit too, "H" and "L" levels can be 
properly exchanged if ttie function of tiiis circuit is guar- 
anteed, in tiie same way as described in Fig.1 1 . 
[POST] Fig.13 is a drcuit block diagram of a mismatch- 
ing judgement unit witti the judgement configuration of 
Ixrth r€v/non-rev and uniybi modes. 
[0058] Since the operation of a rev/non-rev mismatch- 
ing judgement block 402 in the diagram is tiie same as 
tiie operation of a part comprising the latch circuits 203 
and 204, inverter 205, AND circuits 206 and 207 and 
OR circuit 208 shown in Fig.1 1 , the detailed desaiption 
of tiie rev^on-rev mismatching judgement block 402 is 
omitted. Since tiie operation of a uniybi mismatching 
judgement block 403 is the same as the operation of a 
part comprising tiie latch circuit 302. inverter 304 and 
AND circuit 303 shown in Fig.12, tiie detailed descrip- 
tion of ttie unM mismatching judgement block 403 is 
also omitted. 

[0059] It is reported to the APS processing unit 105 
whettier or not tiie Kl and K2 bytes triple-protected by 
an overhead byte (0H6) demultiplexer unit 104 have 
contents which are different from ttie Kl and K2 bytes 
so far transferred. The APS processing unit 105 detects 
ttie changes of ttie Kl and K2 bytes, and starts proc- 
esses corresponding these changes. 
[0060] It is judged by 4-bit comparator circuits 401 -1 , 
401-2 and 401-3 whettier or not a DNR. WTR or RR, 
respectively, is set in tiie higher-order 4 bits of ttie Kl 
byte transf^ed from tiie OHB demultiplexer unit 104. 
When the comparison results of ttie 4-bit comparator 
circuits 401-1, 401-2 and 401-3 are negative, tiie out- 
puts become "H" levels. Meanwhile, when any of DNR, 
WTR and RR is detected, tiie output of the respective 4- 
bit conparator circuit becomes an "L" level. The outputs 
of the 4-bit comparator circuits 401-1 and 401-2 are 
inputted to ttie rev/hon-rev mismatching judgement 



9 



17 



EP0935357A2 



18 



block 402. and the output of the 4-bit comparator circuit 
401-3 is inputted to the uni/bi mismatching judgement 
block 403. 

[0061] The operation of the rev/hon-rev mismatching 
judgement block 402 is as desaibed with reference to 
Fig. 11. That is, if the rev/non-rev mode of the opposite 
station coincides with the rev/non-rev mode of the own 
station when the rev/non-rev modes of the opposite sta- 
tion and the own station are compared, a signal of an 
"L" level is outputted. If the rev/non-rev mode of the 
opposite station is mismatched with the rev/non-rev 
mode of the own station when the rev/non-rev nKxies of 
the opposite station and the own station are compared, 
a signal of an "H" level is outputted. This output is trans- 
fen-ed to the APS processing unit 105. and is also trans- 
ferred to the alarm generator unit (not shown In the 
diagram) through the output level converter unit 406. 
This output is further inputted to the EX-OR circuit 404, 
whfeh transfers a signal indicating the rev/non-rev mode 
of the own station to the APS processing unit 105 as it 
Is or after inverting the signal depending on the result of 
the mismatching judgement. 

[0062] The operation of the uniA>i mismatching judge- 
ment block 403 is as described with reference to Fig.1 2. 
That is, if the uniA)i mode of the opposite station coin- 
cides with the unM mode of the own station when the 
uni/bi modes of the opposite station and the own station 
are compared, a signal of an ''L" level is outputted. If the 
uniA^ mode of the opposite station is mismatched with 
the uni/bi mode of the own station when the uni/bi 
nrKxJes of the opposite station and the own station are 
compared, a signal of an "H** level is outputted. This out- 
put is transfen-ed to the APS proofing unit 105, and is 
also transferred to the alarm generator unit (not shown 
in the diagram) through the output level converter unit 
407. This output is further inputted to the EX-OR circuit 
405, which transfers the signal indicating the rev/non- 
rev mode of the own station to the APS processing unit 
105 as it is or after inverting the signal depending on the 
result of the mismatching judgement. 
[0063] Although in Rgs.11 and 12 a configuration in 
which changes of K bytes are reported to the APS 
processing unit 105 In a block for triple-protecting the K 
bytes is not shown, this is because only the configura- 
tion for detecting a mode mismatching is described. An 
actual apparatus is provided with a configuration for 
detecting the changes of the K bytes in order to start 
operation of the APS processing unit 105. 
[0064] /Mthough in Figs.11 through 13 a function of 
judging a mismatching is described to be composed 
using hardware, this function can also be implemented 
using software, in tiiis case, the logic of the circuits 
described in these diagrams are to be implemented 
using software. 

[0065] Fig. 14 is a flowchart showing a process exe- 
cuted by an APS processing unit. 
[0066] Steps SI through S4 are processes executed 
when operatkHi of the APS processing unit 105 of the 



own station is started. Steps S5 through S9 are proc- 
esses executed when usually communicating with the 
opposite station. 

[0067] When operation of the APS processing unit 

5 1 05 of tiie own station is started, in step SI the proces- 
sor of the APS processing unit reads the operation 
modes (uni/bi and rev/non-rev modes) to be followed by 
tiie own station which are stored in the memory of tiie 
APS processing unit 105. Then, it Is determined 

10 whether or not there is any line failure (SF: Signal Fail- 
ure or SD: Signal Degrade) in an apparatus for monitor- 
ing the received signals In the own station (Step 2). If it 
is judged that tiiere Is a line failure, the flow proceeds to 
step S4. If not in step S3 it is judged from the received 

15 K1 and K2 bytes whether or not there is a request for 
bridging the work/k>rotectk>n lines of the opposite sta- 
tion. If there is a request for bridging the lines the flow 
proceeds to step S4. In step S4 the lines off the opposite 
station are bridged in accordance with the operation 

20 mode of the own station, and tiie flow proceeds to step 
S5. When in step S3 there is no request for brkjging ttie 
lines from the opposite station, the flow proceeds to 
stepSS. 

[0068] In step S5 it is judged whether or not an appa- 
25 ratus for monitoring tiie received signals in the own sta- 
tion detects the change in status of the line failure or tiie 
apparatus is controlling the bridging of the work /jpfoXec- 
tion lines. In step S5, if it is judged that there is a change 
in the status of tiie line failure or the apparatus shoukJ 
30 control tiie tiridging. in step S9 the lines of the opposite 
station are bridged in accordance with the operation 
modes of the own station, and tiien the process returns 
to step S5. 

[0069] In step S5. if it is judged that there is no change 

35 in the status of a line failure or there is no need for tiie 
apparatus to control the bridging, the flow proceeds to 
step S6. In step S6 it is judged whether or not a change 
In tiie K bytes is reported from a ti-iple protection unit of 
the K1 and K2 bytes to tiie APS processing unit 105. If 

40 it Is judged that tiie status changes are not reported, tiie 
flow returns to step S5- In step SB, if it is judged that a 
change is reported, tiie flow proceeds to step S7. In 
step S7 it is judged whetiier or not a mode mismatching 
is detected in a mismatching judgement unit 106. 

45 [0070] If in step S7 it is judged that the mode mis- 
matching is not detected. In step S9 the lines of tiie 
opposite station are bridged in accordance with the 
operation mode of the own station, and the flow returns 
to step S5. If in step S7 It Is judged that tiie mode mls- 

50 matching is detected, in step S8 tiie lines of the own sta- 
tion are bridged in accordance with the operation of tiie 
opposite station, and the f bw retums to step S5. 
[0071] In a normal operation, subsequently, a line 
bridging process due to the occun'ence of a failure is 

55 implemented by repeating steps S5 through S9. 

[0072] As described above, when work and protection 
lines are automatically brkiged. abnormal operations 
can be suppressed as much as possible at tiie time of 
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an actual bridging process, and it can be reported to the mismatching between revertive^non-revertive 

supervisor that the operation modes of the own and mode& 
opposite stations are mismatched, even if the operation 

mode of the opposite station is not reported to the own 6. The terminal station in a synchronous communica- 

station t)y a control signal exchanged between the ter- 5 tjon network according to claim 4, wherein 
minal stations. Alternatively, the operation modes of the 

own and opposite stations can be automatically said mismatching judging means (106) judges 

matched. mismatching between uni-directional/bi-direc- 

tional modes. 

Claims 10 

7. The terminal station in a synchronous communica- 

1 . A terminal station in a synchronous communication tion network according to claim 5. wherein 
network where data are exchanged in units of 

frames including an overhead for storing a control said mismatching judging means (106) judges 

signal, comprising: is mismatching by detecting a DNR or a WTR set 

in said Kbytes. 

extracting means (104) for extracting from a 

received overhead Information indicating 8. Ihe temninal station in a syncihronous communica- 

request oont^s needed to execute a process tion network according to claim 6. wherein 

of automatically bridging a working line and a 20 

protection line; said mismatching judging means (106) judges 

mismatching judging means (1 06) for judging a mismatching by detecting an RR set in said K 

mismatching between the work/protection line bytes, 
bridging mode of a terminal station transmitting 

tile information and the work/protectk)n line 25 9. An apparatus for detecting mismatching of inter* 

bridging mode of the own tennlnal station by station operation modes relating to an automatic 

judging whetiier or not tiie request contents of work^^rotection line bridging process provided in 

tfie information are used in the work4>rotection terminal stations of a SONET or SDH communica- 

line bridging mode of the own station; and tion networK comprising: 

automatic bridging means (105) for matching do 

the work^rotection line bridging mode of the comparing means (201, 202) for judging 

terminal station transmitting the information whether or not a predetermined request relat* 

witii the work/l^rotection line bridging mode of ing to tiie work/iDrotection line bridging is set in 

tile own terminal station based on the judge- K bytes extracted from a signal which is 

ment result.of tifie mismatching judging means. 35 received by tiie own terminal station; and 

mode judging means (206, 207. 208) for com- 

2. The terminal station in a synchronous communica- paring the operation mode of a terminal station 
tion network according to claim 1 . wherein transmitting the signal which is obtained as the 

judgement result of tiie comparing means with 

said synchronous communication network is a 40 the operation mode of the own terminal station, 

SONET or SDH network. judging whettier or not botii operation modes 

are matched and outputting the judgement 

3. The terminal station in a synchronous communica- result, 
tion network according to daim 2, wherein 

45 10. The apparatus for detecting mismatching of inter- 
said synchronous communication network station operation modes according to daim 9, 
employs a 1 +1 bridging function. wherein 



4. The terminal station in a synchronous communica- 
tion network according to daim 2, wherein so 

said information are K bytes in a SONET or 
SDH network. 

5. The terminal station in a synchronous communica- 55 
tion network according to daim 4, wherein 

said mismatching judging means (106) judges 



said predetermined request is a DNR or a WTR 
set in tiie Kbytes. 

11. The apparatus for detecting mismatching of inter- 
station operation modes according to daim 9, 
wherein 

said predetermined request is an RR set in tiie 
Kbytes. 
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12. A method for judging operation niode mismatching 
between terminal stations in a synchronous com- 
munication network where data are exchanged in 
units of frames including an overhead for storing a 
control signal, comprising the steps of: 

(a) extracting information indicating request 
contents needed to execute a process for auto- 
matically bridging a work line and a protection 
line from a received overhead; 

(b) judging mismatching between the work/pro- 
tection line bridging operation mode of a termi- 
nal station transmitting the information and the 
work/protection line bridging operation mode of 
the own terminal station by judging whether or 
not the request contents of the information are 
used in the work/j^rotection line bridging opera- 
tion mode of the own terminal station; and 

(c) matching the work^^rotection line bridging 
operatk)n mode of the terminal station transmit- 
ting the information with the work/protection 
line bridging operation mode of the own termi- 
nal station based on the judgement result of 
step(b). 

13. The method forjudging operation mode mismatch- 
ing between terminal stations in a synchronous 
communication network according to daim 12, 
wherein 

said synchronous communication network is a 
SONET or SDH network. 



17. The method for judging operation mode mismatch- 
ing between terminal stations in a synchronous 
communication network according to daim 15, 
wherein 

5 

sakf step (b) of judging mismatching judges 
mismatching between uni-directionaiybi-direc- 
tk)nai modes. 

10 18. The method for judging operation nfKXie mismatch- 
ing between terminal stations in a synchronous 
communication network according to daim 16, 
wherein 

IS said step (b) of judging mismatching judges 

mismatching by detecting a DNR or a WTR set 
in said Kbytes. 

19l The metttod for judging operation mode mismatch- 
20 ing between tenninal stations in a synchronous 
communication network according to claim 17. 
wherein 

said step (b) of judging mismatching judges 
25 mismatching by deteding an BR set in sakl K 

bytes. 

20. A mettiod for detecting mismatching of inter-station 
operation modes relating to an automatic work^ro- 
30 taction line bridging process provided in terminal 
stations of a SONET or SDH oommunk»tion net- 
work, comprising tiie steps of: 



14. The method for judging operation mode mismatch- 
ing between terminal stations in a synchronous ds 
communication network according to claim 13. 
wherein 

ssad synchronous communication network 
emptoys a 1 +1 bridging fundion. 40 

15. The method for judging operation mode mismatch- 
ing between terminal stations in a synchronous 
communication network according to claim 13, 
wherein 4s 



(a) judging whether or not a predetermined 
request relating to a work^xotedion line brklg- 
ing process is set in K bytes extraded from a 
signal which is received by tiie own terminal 
station; and 

(b) comparing the operation mode of a terminal 
station transmitting tiie signal which is obtained 
from tiie judgement result of the step (a) with 
the operation mode of tir)e own terminal station, 
judging whether or not both operation modes 
are matched and outputting tiie judgement 
result. 



40 



said information are K bytes in a SONET or 
SDH network. 

16. The method for judging operation mode mismatch- 
ing between terminal stations in a synchronous 
communicatk)n network according to claim 15, 
wherein 

sakl step (b) of judging mismatching judges 
mismatching between revertive/hon-revertive 
modes. 



21. The metiiod for detecting mismatching of inter-sta- 
tion operation modes according to claim 20. 
wherein 

50 

when said predetermined request is a DNR. it 
is judged tiiat tiie operation mode of a terminal 
station transmitting said signal is in a non- 
revertive mode, and 
55 when said predetermined request is a WTR, it 

is judged that the operation mode of tiie termi- 
nal station transmitting said signal is in a rever- 
tivemode. 
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22. The method for detecting mismatching of inter-sta- 
tion operation modes according to dalm 20, 
wherein 

when said predetermined request is an RR. it is s 
judged that the operation nrrade of a terminal 
station transmitting said signal is in a bi-direc- 
tional nrxxie. 
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